Do institutions monitor management? This paper argues that even if institutions do not actively monitor, monitoring results via the takeover market. Using 139 hostile attempts from 1985-1994, I show that higher levels of institutional ownership, primarily by mutual funds, increases bid probability. The concentration of institutional ownership is unimportant. Also, successful acquisitions are more likely when institutions sell their shares. Further, institutions are not predicting likely targets; in fact, they are sellers prior to the announcement. Even if institutions do not take an active role in corporate governance, institutional ownership results in increased monitoring by the market for corporate control.
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Introduction
Ownership by institutional investors has increased dramatically in recent years. Gompers and Metrick (1998) report that the ownership of stocks by large institutions nearly doubled from 1980 to 1996 and now represents more than half the value of the U.S. market. An important question remains. Has the increase in institutional ownership lead to greater monitoring of management?
There is debate in the academic literature regarding whether institutional investors monitor management. Much of the argument centers on the direct role of institutions in corporate governance. For instance, Porter (1992) and Black (1992) argue that institutions do not monitor, rather, they are transient investors who trade frequently. However, many empirical studies argue that institutional ownership does monitor management (see Smith (1996) , Opler and Sokobin (1998) , Jarrell and Poulsen (1987) , and Agrawal and Mandelker (1990) 
among others).
Thus, the role of institutional investors as monitors has received much study, but with mixed results.
In the United States, the need for the type of relationship investing that Porter (1992) and Black (1992) advocate may be unnecessary. Because an active takeover market exists in the U.S., it may be that institutions perform a monitoring role through their impact on the market for corporate control.
If institutional investors take an active role in corporate governance, it is tautological that monitoring occurs. However, if institutions are transient investors, monitoring may still result. Eakins (1993) shows that institutions sell or tender nearly two-thirds of their shares in the quarter of a takeover announcement.
It is possible that the speed with which institutions sell shares in response to a takeover attempt increases the probability of the attempt occurring. If a large block of shares are in the hands of institutions who are willing to sell, the bidder may believe she has a higher probability of acquiring control. Hence, she may be 2 more likely to initiate a disciplinary takeover attempt.
Using a sample of 139 hostile takeover attempts from 1985-1994, I find that firms with higher aggregate institutional ownership are significantly more likely to face a hostile takeover attempt. Mutual fund holdings are the primary driver of the results, indicating that institutions are heterogeneous, a result consistent with Brickley, Lease and Smith (1986) , among others. Shleifer and Vishny (1986) argue that concentrated ownership can make a takeover more likely because a blockholder can split the gains with the bidder. However, my results show that the hostile attempts occur not because the bidder can split the gains with an institutional blockholder, but rather because a block of shares is in the hands of investors that may not be aligned with management. The results show that the aggregate level, not the concentration of institutional ownership, affects takeover probability.
In addition, once a control contest is begun, a hostile bidder is significantly more likely to acquire the target when the aggregate level of institutional ownership is high. Once again, the concentration of the institutions is unimportant. Further, success is significantly more likely to occur when institutional investors, and primarily mutual funds, sell or tender their shares.
Causality runs from ownership to takeover probability. Institutions are not simply investing in firms that are likely to be targeted. Rather, the change in institutional (and mainly mutual fund) holdings in the prior quarter is significantly negatively related to the probability of being targeted. This result is similar to that in Ambrose and Megginson (1992) and implies that institutions are selling shares in the quarter before the firm is targeted. If institutions were able to predict takeover targets, we should observe them buying shares in the quarter before the takeover announcement.
The next section reviews the current literature regarding institutional shareholders and their ability 3 to monitor. It also examines prior studies looking at the impact of institutions on the takeover market.
Section 3 describes the data used in the study, while Section 4 provides the main results. Section 5 offers conclusions.
Prior Evidence
Do Institutions Monitor Management?
Porter (1992) argues that the U.S. system may be failing in its ability to move capital to where it is most needed because institutional investors do not have an active voice in the management of firms. He argues that institutions may force managers to pass up profitable long-term projects in favor of short-term performance. Porter asserts "... institutions should be the ideal long-term investors. Instead, we have the paradoxical situation in which many institutions, especially pension funds, are entrusted with funds for extremely long periods yet trade actively." The view that institutions are unwilling to monitor managers is shared by Black (1992) who argues that legal reform should occur to give institutions greater "voice" in corporate governance. He claims that this will increase the role of institutions as monitors. Porter and Black argue that the U.S. system would be better off if institutional shareholders take larger, more long-term stakes in corporations and actively monitor management.
Pound (1988) shows that managers are more likely to win proxy fights when institutional ownership is large. His results imply that institutions may vote with managers, perhaps due to conflicts of interest. The results are the same for proxy fights for majority control and may indicate whether institutions will side with management in a takeover attempt. In fact, Pound claims the evidence suggests that higher institutional ownership "... will particularly discourage full control challenges ... in which dissidents must make higher 1 See, Smith (1996) , Nesbitt (1994) , Opler and Sokobin (1998), and Del Guercio and Hawkins (1998) . 2 For instance, Brickley, Lease and Smith (1988) , Wahal, (1996) , and Gillan and Starks (1998). 4 economic commitments and put more wealth at risk." Thus, we might expect similar results in hostile takeovers which, by definition, management opposes. If institutions vote with management, they may make hostile takeovers less likely because the costs are substantially higher than in proxy contests and bidders clearly put more wealth at risk.
Brickley, Lease and Smith (1988) augment the evidence in Pound by showing that institutions are heterogeneous in their voting patterns. They find that institutions do not appear to act as rubber stamps for management, because the percentage of no-votes cast in an antitakeover amendment proposal is increasing with institutional ownership. However, they find that banks, insurance companies, and other institutions likely to be sensitive to managerial pressure tend to support management-sponsored antitakeover amendments. On the other hand, institutions such as mutual funds and pension funds, which are likely to be resistant to managerial pressure, tend to vote against such amendments. Their evidence suggests that certain institutional investors may align themselves with management, while others may side with the bidder.
At the same time, many studies argue that institutional investors already monitor managers. For instance, Jarrell and Poulsen (1987) and Agrawal and Mandelker (1990) find that abnormal returns around the announcement of an anti-takeover amendment (ATA) are higher for firms with greater institutional ownership. In addition, several studies examine the shareholder proposal process and find that firms which are targeted by institutions subsequently have better operating and financial performance. Recent evidence indicates that institutions do not force managers to deliver short-term performance at the expense of maximizing shareholder value. Wahal and McConnell (1998) show that firms with high institutional ownership invest more in research and development (R&D) and capital expenditures. Rajgopal and Venkatachalm (1998) find that firms with higher institutional ownership use lower amounts of discretionary accruals, and Bushee (1998) finds that firms with higher aggregate institutional ownership are less likely to cut R&D to cover an earnings shortfall.
Despite the empirical evidence that institutions allow managers to make long-term investments, it has not been apparent that these changes benefit shareholders. Additionally, many researchers argue that shareholder proposals, even when successful, have no impact on shareholder wealth (see, Karpoff, Malatesta, and Walkling (1996) or Strickland, Wiles, and Zenner (1996) ). Thus, the role of institutional investors as monitors is an issue which has received much study, but with mixed results.
Institutional Investors and the Market for Corporate Control
Shleifer and Vishny (1986) argue that a takeover is more likely as the stake of a large shareholder increases because large blockholders would be willing to split the gains with a potential bidder. If institutional ownership is concentrated, corporate control activity may be more likely. Gompers and Metrick (1998) show that concentrated institutional shareholding increased dramatically from 1980 to 1996.
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Ambrose and Megginson (1992) examine the impact of institutional ownership on the likelihood of receiving a takeover bid. They find that the aggregate percentage of shares owned by institutions has no effect on the likelihood of a takeover attempt. However, they do find that the quarterly change in institutional ownership is significantly negatively related to the probability of receiving a bid. They argue that their results do not support Shelifer and Vishny (1986) , but they use aggregate ownership and do not control for ownership concentration. Duggal and Millar (1994) find no relation between aggregate institutional ownership and acquisition success. They do find some evidence that pressure-sensitive (i.e. banks and insurance companies) and pressure-resistant (mutual funds and endowments) ownership increases the probability of a successful bid.
However, they focus only on firms where a bid occurred, and cannot say whether institutions impact takeover probability.
Eakins (1993) examines the dynamics of institutional ownership around a tender offer. He finds that institutions sell or tender roughly two-thirds of their holdings in the quarter where a tender offer is announced. Even when management opposes the offer, institutions sell more than half their shares. If institutions are selling to the bidder, or to arbitrageurs, high institutional ownership may make takeover more likely. The willingness to quickly sell may increase the chances that bidders are able to obtain a majority of the shares. Eakins (1993) results also confirm the findings in Ambrose and Megginson (1992) that institutions are less likely to be accumulating shares in the quarter prior to a takeover announcement. It may be that institutions are selling their shares to the potential bidder in privately negotiated transactions. On the other hand, if share prices are rising due to leakage of information, institutions may be selling to take profits.
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Stulz, Walkling and Song (1990) show that the gain to target shareholders in a tender offer is a decreasing function of institutional ownership. They claim that institutional investors pay lower capital gains taxes and as such require a lower premium to tender their shares. They do not find that institutional ownership affects the total gains of the takeover; rather, it allows bidders to capture a larger percentage.
If the bidder can capture more of the total gain, takeovers may occur more frequently in firms where the target has high institutional ownership Jarrell, Lehn, and Marr (1986) find that targets of tender offers have lower institutional ownership than do non-targets. However, their study examines only univariate results in the quarter prior to a tender offer and does not control for other characteristics which are likely correlated with institutional ownership.
They recognize this in their study, and mention that the result may be caused by size differences.
Nonetheless, they argue, " [t] hese data do, however, suggest that it is not high institutional ownership per se that fuels tender offers."
The Jarrell, Lehn, and Marr (1986) study examines institutional ownership from 1980-1983 in a cross-section of 324 industrial firms and finds that average institutional holdings increase from 30.0% to 38.0% in the four year period. For comparison, Figure 1 depicts median institutional ownership over time for both exchange-listed firms which were hostile takeover targets, and those that were not. For control firms which were never targets of a hostile takeover attempt, average holdings nearly double from the first quarter of 1985 to the last quarter of 1994, increasing from 20% to almost 40% of total shareholdings.
However, for target firms, institutional holdings are higher by 50%-100% in each quarter. The median 3 Hostile targets which were successfully acquired drop out of the sample. Thus, there is a survivor bias in the targeted firms plot. However, if higher institutional ownership makes firms more likely to be acquired (which we will see later), then the surviving firms are likely those with the lowest institutional ownership. Thus, through time, the figure likely understates the institutional holdings of target firms.
8 holdings in the target firms range from 40% to over 50% by the end of 1994.
3 Figure 1 also shows the concentration of institutional ownership over time. Institutional ownership is more concentrated in firms which are targets of hostile takeovers than in the control sample, which is consistent with Shleifer and Vishny (1986) . Of course, since the Herfindahl index measuring concentration is positively correlated with aggregate institutional ownership, multivariate analyses need to be performed.
However, Figure 1 does suggest that hostile targets have higher institutional holdings than other firms, a result which contradicts that in Jarrell, et al (1986) .
Summary
Might institutions monitor management even if they do not take an active role in governance? If institutional shareholders are transient investors who are quick to liquidate their positions around a takeover attempt, then those shares are easily acquired by a potential bidder. As such, it may be that takeovers are more likely to occur as institutional ownership increases. This is different from the Shleifer and Vishny (1986) arguments because it deals only with the aggregate holdings of shareholders that will sell quickly and has nothing to do with concentration.
The Aggrawal and Mandelker (1990) and Jarrell and Poulsen (1987) studies also have implications for examining whether institutional investors affect takeover probability. Their results can be interpreted as follows. With high institutional ownership, the probability of takeover is high and will not be lowered by the ATA; however, the ATA may provide for higher premiums. Thus, the chance of receiving higher premiums outweighs the decrease in takeover probability, and we should see more positive returns. On the other hand, with low institutional ownership, the ATA might lower takeover probability enough to offset the increase in premiums if the attempt occurs. Thus, with lower institutional ownership, we should see more negative returns. This interpretation of their results seems reasonable in light of the results of this paper.
The bottom line is that much of the current literature focuses on the direct monitoring of institutions.
Most studies are concerned with whether institutional investors are active monitors or transient investors.
However, an overlooked fact is that if institutions are transient investors, they may facilitate increased monitoring from the takeover market. If institutions are quick to sell their shares, and are willing to do so at lower premiums, these characteristics should increase takeover activity in firms with high institutional ownership. The rest of this paper analyzes the impact of institutional ownership on takeovers and supports the idea that institutional ownership results in increased monitoring of management even though the source of the monitoring is the market for corporate control.
Data
All money managers with investment discretion over $100 million in equity securities are required to report their holdings quarterly to the SEC. These institutions are required to file form 13F which discloses all common-stock positions greater than $200,000 or 10,000 shares. To accurately examine the impact of institutional ownership on takeover probability, I control for other firm characteristics which have been shown to affect takeover probability. In prior studies (see for instance, Palepu (1986), Ambrose and Megginson (1992) , Walkling (1993) Comment and Schwert (1995) , and Harford (1998)), many of the same control variables appear. These include size, leverage, prior performance, and growth opportunities.
For the accounting variables in this study, the quarterly COMPUSTAT tapes are used. On the quarterly tapes, some data items are not listed every quarter, but rather biannually or annually. In these cases, I divide the numbers equally across the spanned quarters. The quarterly data set is from [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] and covers 40 quarters. I use calendar quarters rather than fiscal quarters and exclude financial firms and utilities from the analysis.
Firm size is the value of stockholders' equity deflated into 1994 dollars using the CPI, while 11 leverage is (long term debt + short term debt) / stockholder's equity. 4 I control both for a firm's prior stock returns and accounting performance using return on equity, sales growth, and past returns. Return on equity (ROE) is net income divided by stockholder equity, while sales growth is defined from year to year, thus for quarterly data it is (sales t -sales t-4 )/(sales t-4 ). Past stock performance is measured as the compounded 12 month raw return calculated using CRSP monthly stock returns. 5 To control for the quality of a firm's investment opportunities, I use the market to book ratio (see for instance, Smith and Watts (1992) ) defined as (book value of assets -book value of equity + market value of equity) / book value of assets. However, the empirical distribution of this ratio is heavily skewed and fat tailed, thus I invert the ratio and use book to market in my analysis.
6 Pinkowitz (2000) shows that firms with high levels of cash are less likely to be targets of hostile takeover attempts, thus I control for cash to assets. All variables are measured at the end of the prior quarter so I do not use any future information and the characteristics of the firms are potentially known to possible bidders. hostile takeover attempts. Due to data availability, I lose another 14 targets. I do not have leverage (trade liquidity) data for nine (two) of the target firms, and I lose another three due to the lack of data regarding institutional ownership. The majority of the analysis is performed using a sample of 125 firms which were targets of a hostile takeover attempt from 1985-1994.
Because the takeover sample is limited to exchange-listed firms, I limit the control sample to COMPUSTAT firms which were listed on the NYSE or AMEX during the 1985-1994 period. Thus in 9 I find similar results using matched samples based on calendar year, industry, book to market, and/or size.
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The raw change in ownership represents the change in the percentage of outstanding shares of the firm. Thus, a decrease in institutional ownership from 25% of the firm to 20% of the firm would be measured as -5% in Panel A. For the percentage change in Panel B, the calculation is (0.20-0.25)/0.25 = -20%.
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each quarter, all exchange-listed firms which were not targets of a takeover attempt serve as the control firms. Because the full time series is used, firms which were targeted serve as part of the control sample in the quarters prior to being targeted. There is a dramatic change in institutional ownership in event quarter zero. Panel A shows that, in the median firm, institutions were net sellers of more than 5% of the firm. Mutual funds and banks were the leading sellers, each accounting for more than 2% of the sales. In percentage terms, we see that institutions sell more than 12% of their stake during the quarter that a hostile takeover attempt is announced.
The results may not seem surprising to some, and may seem small when compared with the Eakins (1993) study. However, there are some key differences between the results shown in Figure 2 and the analysis in Eakins. First, the change in ownership in the figures represents sales for the 127 firms which are not (yet) acquired. Any firm which is successfully acquired in the same quarter that the announcement is made does not contribute to the figure. In addition, the figure shows that of the 90 firms still trading at the end of two quarters after the announcement, the median firm experiences a decrease in institutional ownership of another two percent of its shares. Therefore, I am not measuring the change in firms which are successfully acquired thereby decreasing 100% of their institutional holdings. Although I cannot measure who acquires the shares, it is likely arbitrageurs, or perhaps, the bidder.
A second difference is that all of my takeover attempts are hostile and Eakins (1993) finds that institutions sell a smaller percentage of their shares in hostile bids. Finally, Eakins' results are based on regression analysis and correspond to means rather than medians. In my analysis, the mean change in institutional ownership is -16.6% (-21% accounting for successfully acquired firms).
Because I limit the analysis to firms which have not been successfully acquired, the results in Figure   2 are conservative depictions of the selling of institutions around a takeover attempt. However, the 15 evidence in the figure, combined with that in Eakins, indicates that when hostile takeovers are announced, institutions either tender or sell a large percentage of their shares relatively quickly. Thus, it seems that shares in the hands of institutional investors may be highly liquid. Given that a potential hostile bidder is concerned with the amount of shares she can successfully acquire, bidders may be more likely to target firms with high institutional ownership. Hence, higher institutional ownership may increase monitoring by increasing takeover probability.
Univariate Results
Table 1 shows summary statistics for firms which were hostile targets during 1985-1994 and for control firms which were not. Firms which were targets of hostile takeovers have nearly 44% of their shares in the hands of institutions, compared to 34% for control firms. The differences are highly significant both at the mean and the median.
As Brickley, Lease, and Smith (1988) Table 1 , although only univariate, indicate that hostile targets have both higher levels of institutional ownership as well as higher concentrations.
Hence, institutional ownership may contribute to the probability of a hostile attempt.
The control variables show that hostile targets are larger than non-targets, at least with respect to medians. This is consistent with Schwert (2000) and indicates that hostile takeovers involve larger firms. Targeted firms seem to have better performance with higher ROE and stock returns, but the ROE results reverse when examining medians. Also, targets have lower sales growth and higher book to market ratios indicating poorer growth opportunities. Finally, firms which were targets have higher trading liquidity than control firms both at the mean and the median. Average daily volume in hostile targets represents about 7.8% of the outstanding float compared to 5.4% for the control sample.
Do institutional investors make firms more likely to be hostile targets?
The results in Table 1 suggest that higher levels of institutional ownership are correlated with the probability of facing a hostile takeover. However, it may also be that the results are driven by the concentration of ownership among the institutions. To determine which effect dominates, I examine takeover probability in a multivariate framework using logistic regressions.
To assess whether the regressions suffer from multicollinearity, I examine the correlation matrix shown in Table 2 . Though there are few control variables which are highly correlated, ROE and Debt/Equity have a correlation of -0.3082. Because, the rest of the control variables have low correlations, I include them simultaneously in the logistic regressions. As for the ROE and Debt/Equity correlation, I reexamine all my results leaving one of the two variables out of the regressions, and find the results are unaffected.
Although there are few worrisome correlations among the ownership variables and the control variables, not surprisingly, I find that ownership among different institutional types is related. Nonetheless, in some of the specifications I include all of the ownership types to ascertain if institutional identity affects takeover probability. Finally, the Herfindahl measure of ownership concentration is positively correlated with aggregate institutional ownership with a coefficient of 0.37. The higher the level of institutional ownership, the more concentrated it appears to be. This is not surprising given that the Herfindahl index is calculated using only institutions, thus when there is no institutional ownership, the index equals zero.
The results in Table 2 show that although there may be some multicollinearity among the different ownership variables, there are few large correlations among the ownership and control variables. Thus, I estimate logistic regressions of the following form:
Probability of Being Targeted = f (ROE, Sales Growth, Leverage, Firm Size, Cash, Prior Returns, Trade Liquidity, Institutional Ownership) . Table 3 shows the results. In the logistic regressions, the dependent variable is set to one if a firm is the target of a hostile takeover attempt in a given quarter, and zero otherwise. Thus, firms which are targets in one quarter serve as their own control in prior quarters.
We see that firms which are likely to be hostile targets are smaller and have poorer growth options, as evidenced by the signs on size and book to market. Consistent with Pinkowitz (2000), firms with large amounts of cash are less likely to be hostile targets. Trade liquidity is positive and significant indicating that bidders are attracted to firms where shares are more liquid. Finally, the positive and significant sign on prior 11 To determine whether the results are driven by incorrect announcement dates, I search the Wall Street Journal Index for the earliest rumor of the firm being a potential takeover target. I use a rolling six month window, so if a story appears, I search the prior 6 months. I continue to go back until no rumor appears in the six month window. Using the earliest announcement dates, I still find positive prior returns.
12 The 45% increase is still rather small since the unconditional probability of being a hostile target in any one quarter is only about 0.25% (125 out of 49,372).
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returns is a bit puzzling since we might expect that firms which are subject to a hostile takeover are those which performed poorly for their shareholders.
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The first column shows the impact of institutional ownership on the probability of being a hostile target. We see that the coefficient on institutional ownership is 0.0325 and strongly significant with a zstatistic of nearly 9. To assess whether this is economically significant, I analyze the marginal effects. Gompers and Metrick (1998) show that in 1994, the interquartile range for institutional ownership is roughly 38%. Using this number, I find that the probability of being a hostile target is 43% higher for firms at the 3 rd quartile of institutional ownership than firms at the 1 st quartile.
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The results are different from those in Ambrose and Megginson (1992) who find that the level of institutional ownership is unrelated to takeover probability. There are several reasons why my results may differ from Ambrose and Megginson. First, their sample of takeovers is from 1981-1986 while my sample is drawn from 1985-1994. Second, they select control firms at random instead of using the population.
Finally, my sample includes only hostile takeover attempts while they do not segment their sample by attitude of the transaction.
As shown in Table 1 , the bulk of institutional shares are held by mutual funds. Additionally, mutual funds may be the least likely institution to take an active role in corporate governance. For both these reasons, I examine fund ownership separately in the second regression. The coefficient on fund ownership is significantly positive indicating that high mutual fund ownership seems to increase the probability of being a hostile target. The marginal effects of fund ownership are roughly 40% higher than those of aggregate institutional ownership. The third specification includes all types of institutional ownership simultaneously.
We see that ownership by mutual funds appears to be the most important, though holdings by banks and insurance companies are also significant. It is important to keep in mind that the correlations among the different ownership measures are around 0.30, but the coefficient on fund ownership changes very little from the 2 nd to the 3 rd specification. It does not appear that collinearity impacts the results.
The results support the notion that mutual fund ownership makes firms susceptible to being targeted because funds control a large amount of stock and are not aligned with management. They provide a liquid base of shares that the bidder can attempt to acquire, which may attract bids. It is important to note, though, that trade liquidity is a control variable in the regressions, so the results are not driven by the fact that both institutions and bidders are attracted to liquid firms. However, the results may also be evidence of the Shleifer and Vishny (1986) argument that blockholders make takeover more likely because they can share the gains with the bidder.
To determine whether the prior results reflect the fact that institutions own large blocks of shares, I include a Herfindahl index in the fourth regression. The coefficient on concentration is positive, but recall that the level and concentration of ownership are highly correlated. In regression five, I include both the level and the concentration of ownership. The level remains significantly positive while the Herfindahl index becomes significantly negative. Thus, it seems that firms are more likely to be targeted if a large percentage of their shares are owned by institutions, while the concentration of those holdings is unimportant.
As a way to examine whether the impact of mutual funds drives the results, in regression seven, I 20 include both the level of institutional ownership and the percentage of those holdings which are owned by mutual funds. The coefficient on aggregate institutional holdings is again strongly significant; however, controlling for total ownership, the larger the percentage of the institutional shares in the hands of mutual funds, the more likely the firm will be a hostile target. Thus, it appears that mutual funds drive the results.
Overall, the results indicate that institutional ownership increases takeover probability, supporting the idea that institutional ownership results in monitoring, albeit via the market for corporate control.
A potential concern about Table 3 is that the correlations among the ownership variables affect the inferences. I examine the robustness of the results by orthogonalizing the variables using a modified GramSchmidt procedure. This not only eliminates correlation among the variables, but has an added benefit.
Gompers and Metrick (1998) find that institutional ownership is affected by size, momentum, book to market ratio, and other firm characteristics. By orthogonalizing, I remove from the ownership variables the impact of firm characteristics and isolate the affect of ownership on takeover probability. Although having firm size, prior returns, and trade liquidity in the logistic regressions mitigates this problem, this procedure allows for a more robust test.
The order of the variables is important in the Gram-Schmidt procedure. For my tests, I
orthogonalize the variables in the following order: return on equity, sales growth, leverage, book to market, firm size, cash to assets, prior returns, trading liquidity, aggregate institutional ownership, fund ownership, bank ownership, insurance ownership, pension fund ownership, and the Herfindahl index. In each variable, the impact of the preceding ones are removed. Thus, by construction, the transformed variables all have zero correlation. The unreported results are nearly identical to those in Table 3 . For instance, although the coefficients are different because the variables have been transformed, the z-statistic on institutional 13 Gompers and Metrick (1998) also show that volatility is a factor in institutional ownership. When I include volatility in the orthogonalized regressions, the results are unchanged.
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ownership is 8.70 in the first regression in Table 3 , while in the orthogonalized regression, the z-statistic is 8.69. However, the orthogonalized regressions do show that pension fund ownership is negatively related to takeover probability once the affect of aggregate ownership is removed. Because fund ownership is positive and significant, this further supports the Brickley, Lease, and Smith (1988) assertion that institutions are heterogeneous. Regardless, it does not appear that the results are driven either by correlations among the variables or by institutions being attracted to characteristics of firms that are related to takeover probability.
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Finally, another possible interpretation of the results in Table 3 is that the real impact is the effect of insider ownership, an omitted variable. It is reasonable to think that the higher institutional ownership is, the lower insider ownership may be. To address this, I collect insider ownership data quarterly from Compact Disclosure. The data start in the fourth quarter of 1987, thus I cannot use it with my full sample of takeover attempts. I am able to include insider ownership for 48 hostile attempts in 27,357 firm quarters. Insider ownership is negatively related to takeover probability; however, the institutional ownership results remain unchanged. Thus, it does not appear that the significant coefficients on institutional ownership are the result of an omitted variable.
The evidence in Table 3 indicates that firms are likely to be hostile targets when a larger percentage of their shares is owned by institutional investors, primarily mutual funds. The results show that ownership concentration is not driving the results, rather it is the aggregate level of fund ownership that makes firms likely to be targeted. The reason firms are more likely to be targeted as institutional ownership increases 22 is not because the bidder can share the gains with institutional blockholders as in Shleifer and Vishny (1986) , but rather because a large percentage of the firm's shares are in the hands of investors who will quickly sell and/or tender their shares.
Institutional Investors and Takeover Success
I have shown that higher aggregate institutional ownership makes firms more likely to be targets of a hostile takeover attempt. However, the question remains as to whether those takeovers are more likely to succeed. Table 4 examines this issue by looking only at the firms which were targeted and analyzes the determinants of takeover success. I consider the bid to be successful if the hostile bidder acquires control of the firm.
Walkling (1985) documents that target management opposition, shares owned by the bidder (toehold) and the bid premium are important determinants of tender offer success. Although my sample is not limited to tender offers, I include variables which control for these factors as well as other characteristics of the bid. Management opposition is inherently controlled for since I examine only hostile attempts. However, I also include a measure of a firm's antitakeover defenses. I define a dummy variable which equals one if the target had a poison pill in place since such a defense may reduce the probability of success. To control for toeholds, I use the percentage of shares that the bidder owned in the target on the day of the announcement. Bid premiums are measured comparing the highest hostile bid to the target stock price 20 trading days prior to the first announcement of a takeover attempt (approximately one month).
Lastly, I include dummy variables which measure bid characteristics. Cash Offer equals one if the bid is made for all cash, while if there are multiple bidders, I set the variable Auction to one.
14 Orthogonalizing the ownership variables produces similar results.
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Panel A shows that of 132 hostile attempts, 38% were successful in that the target was acquired by the hostile bidder. The table shows that cash offers are more likely to be completed. Consistent with Walkling (1985) , the coefficient on bid premium is positive and significant. The negative coefficient on Auction indicates that hostile bidders are significantly less likely to win when there are multiple bidders. This is likely cases where the target sought a white knight.
If institutional investors quickly tender their shares, or sell them to arbitrageurs in the open market, then we should observe a positive relationship between the level of ownership and the probability of success. The first regression examines this issue. The coefficient on institutional ownership is 0.0332 and has a z-statistic above 2. Thus, higher institutional ownership does increase the probability that a takeover is successful. I find similar, albeit marginally significant, results when I examine fund ownership.
However, as Brickley, Lease, and Smith (1988) document, some institutions may vote with management while others would vote against them. In the third specification, the coefficients on funds, banks, and insurers are positive while there is a negative coefficient on pension fund ownership. However, none of the coefficients are significantly different from zero indicating that no particular category of institution appears responsible for the completion of a hostile contest, rather the aggregate holdings are important.
In the fourth regression, the coefficient on concentration is significant and positive, but, when both concentration and level are included, the coefficient on institutional ownership remains marginally significant, while the coefficient on concentration becomes insignificant. Once again, the level is driving the results and not the concentration. This is precisely what we observe in the first specification. We see that the change in institutional ownership has a coefficient of -0.0865 with a z-statistic of -3.5. Thus, the more shares that institutions tender or sell, the more likely the firm is to be successfully acquired. The next two regressions again lend support to the idea that mutual funds are the driving factor. We see that the change in fund ownership is significantly negative while none of the other categories has a significant coefficient.
When ownership level and concentration are both included, the change in aggregate institutional ownership is still significantly negative, while the coefficients on the Herfindahl Index variables are insignificant. Panel B confirms that the level of institutional shareholdings are important in the takeover process. It appears that institutions may be swing votes. If they decide to sell or tender their shares, the hostile bid is significantly more likely to succeed. This result helps explain why firms with higher aggregate institutional shareholdings are more likely to be targets of hostile bids in the first place.
Can institutional investors predict takeovers?
The prior results indicate that higher institutional ownership increases the probability that a firm becomes the target of a hostile takeover attempt. This is consistent with one of two possibilities. It is either the case that higher ownership causes firms to be targeted because it increases the availability of the firm's shares, or it is possible that institutional investors are able to identify firms which are likely to be targeted.
Firms which are takeover targets receive significant premiums, thus if investors could predict which firms are going to be targeted, they could reap large returns. Institutional investors are thought to have better information than individual investors; thus, I may find a relation between takeover probability and institutional ownership because institutions are buying shares in firms about to be targeted. The causality of the result is unclear.
I examine the causality of the result using not only the level of institutional ownership, but the change as well. If institutions are adept at picking targets, we should see them increasing their holdings prior to the takeover announcement. Ambrose and Megginson (1992) find that the change in institutional ownership is significantly negatively related to takeover probability. Their results suggest that institutions are leaving large returns "on the table", by selling shares prior to a takeover announcement; a finding which casts doubt 26 on whether institutions are informed. Table 3 , except I include the change in ownership as well as the level. To mitigate the problem of collinearity between the level of ownership and the change, I measure the level as of the previous quarter.
Thus, the level is measured as of quarter t-2, while the change is measured from t-2 to t-1 where t is the quarter in which the takeover is announced.
The control variables in the regressions have similar coefficients to those in Table 3 , hence I focus only on the ownership variables. In the first specification, aggregate institutional ownership is still significantly positive, with a coefficient (0.0349) not very different from that in Table 3 . Of primary interest is the sign on the difference variable which measures the change in ownership during the quarter immediately prior to the takeover announcement. The coefficient is negative and significant with a z-statistic of -2.77.
The interpretation is that institutional investors are not accumulating shares in the quarter preceding the takeover announcement, a result consistent with Ambrose and Megginson (1992) .
When I examine fund ownership in the second specification, the level is again significantly positive and similar to that in Table 3 , while the change is negative and marginally significant. Thus, it seems that mutual funds are not increasing their holdings in the quarter prior to the announcement. We can say more than that however. Returning to Figure 2 , we notice that in the quarter prior to the takeover announcement, institutions are, in fact, net sellers of shares. The fact that they are selling shares in firms immediately prior to a takeover announcement indicates that they do not appear to be adept at forecasting takeover targets.
Rather, it supports the idea that the causality runs from institutional ownership to takeover probability.
The third specification shows that no type of institution has a significant positive coefficient on the change in ownership. Thus, no category of institution appears able to predict targets. The remaining specifications show that the change in concentration is also never significant. If informed institutions exist, we would expect them to increase their holdings ahead of the bid. Because the average institution is selling at the same time, we should observe an increase in ownership concentration. The fact that the change in concentration is never significant suggests that there are, at most, only a few informed institutions.
There is a possible explanation for the results in Table 5 that relies solely on measurement error.
It may be that I do not have the date of the earliest takeover announcement. If there were takeover rumors prior to the announcement date that I use, we might see negative coefficients on the changes in ownership since institutions may simply be selling into the rumor. To control for this, I examine the Wall Street Journal Index (WSJI) for each takeover firm using rolling six month windows. If any story appears in the WSJI that mentions the firm and the possibility of being a takeover target, I search the preceding six months. I repeat this procedure until I have the earliest mention of the firm as a potential target. Of the 139 hostile targets, I find that 23 had prior takeover rumors. I repeat the analysis using the earliest date from the WSJI as the announcement date. The (unreported) results show that although the inferences remain the same, the significance levels are decreased. This is especially true for the results with fund ownership. Hence, it appears that some of the result is driven by rumors prior to the takeover announcement. The fact that the change in fund ownership is significantly negative when the announcement date is used and insignificantly negative when the rumor date is used, indicates that mutual funds sell at least some of their stake when rumors arise. However, this result reinforces the idea that institutional ownership may increase the likelihood 15 Another form of measurement error is that institutions might report their end of quarter holdings late. If a takeover announcement is made early in the next quarter and institutions report their portfolio holdings after the announcement is made, we would see a negative coefficient on the change in ownership variable. Hence, I reexamine the results of Table 5 , using matched samples, excluding all takeover targets (and their corresponding matching firms) where the announcement is made within 30 calendar days of the end of the quarter. The main inferences are unchanged, although the significance levels are attenuated. Thus, measurement error is not driving the results.
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of takeover because fund managers are quick to sell.
15
For robustness, I also examine ownership changes in the year prior to the takeover attempt. The coefficients are usually negative, although often insignificant. However, on average, institutions are not buying shares in firms in the year prior to them becoming targets
The evidence indicates that the results in Table 3 are not driven by institutions' abilities to predict takeover targets. To a lesser extent, it indicates that institutions may not be as informed as many people believe. Overall, the results of Table 5 support the idea that aggregate institutional ownership, primarily by mutual funds, increases the probability that a firm becomes a hostile target.
Conclusions
The results of this paper show that institutional ownership may lead to monitoring through its effect on the market for corporate control. I find that the probability a firm is targeted in a hostile takeover is significantly increasing with the level of institutional ownership. The results appear to be driven by the holdings of mutual funds. In addition, the results are not caused by ownership concentration and thus are not evidence of the arguments of Shleifer and Vishny (1986) . Rather, it appears that institutional investors penchant for selling and/or tendering their shares quickly leads to takeover attempts by increasing the liquidity of the target firm's stock.
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This paper also shows that institutions do not appear to be very informed in that they are net sellers of firms in the quarter immediately prior to the announcement of a hostile takeover attempt. Hence the results indicate that institutional ownership increases the probability of a takeover attempt, rather than implying that institutions are adept at forecasting firms about to be targeted.
Future research should examine a breakdown of the data to the institutional level to see if some institutions are more informed than others. For instance, although institutional investors are in aggregate net sellers of firms in the quarter before a takeover attempt, are there some institutions which are consistently net buyers? Since mutual funds drive the results, it would be interesting to see if funds which charge higher loads or expenses are more informed than those with lower fees.
Additionally, future studies should examine whether managers try to control the ownership structure Size is stockholder equity deflated into 1994 dollars using the CPI. Book to market is defined as book assets / (book assets -book equity + market equity). Leverage is (long term debt + short term debt) / equity. ROE is return on equity and measured as (net income / stockholders equity). Sales growth is measured on a year to year basis as (sales t -sales t-4 )/(sales t-4 ). Prior Returns is the compounded raw returns for the previous 12 months. Trading Liquidity is the average daily volume divided by shares outstanding for the period 2 quarters prior. Differences of means are tested using a t-test while differences in medians are tested with a Wilcoxon Z-test. The number of firm quarters is shown in brackets. Size is stockholder equity deflated into 1994 dollars using the CPI. Book to market is defined as book assets / (book assets -book equity + market equity). Leverage is (long term debt + short term debt) / equity. ROE is return on equity and measured as (net income / stockholders equity). Sales growth is measured on a year to year basis as (sales t -sales t-4 )/(sales t-4 ). Prior Returns is the compounded raw returns for the previous 12 months. Trade Liquidity is the average daily volume divided by shares outstanding for the period 2 quarters prior. The numbers in parentheses are p-values testing whether the correlation is zero. The dependent variable is set equal to 1 if a takeover attempt is announced for a firm in a given quarter and set to 0 otherwise. The sample includes all takeover activity from 1985-1994 as reported in Comment and Schwert (1998) . The control sample includes all exchange listed firm quarters from 1985-1994. All specifications include annual dummies as well as dummies for three of the four quarters to account for seasonality. ROE is defined as net income divided by equity. Sales growth is the growth rate in sales this quarter based on the sales in the same quarter of the previous year. Size is stockholder equity deflated into 1994 dollars using the CPI. Book to Market is defined as book assets / (book assets -book equity + market equity). Cash is defined as cash plus marketable securities. Debt / Equity is (long term debt + short term debt) / equity. Prior Returns is the compounded raw returns for the previous 12 months. Trade Liquidity is the average daily volume divided by shares outstanding for the period 2 quarters prior. Institutional ownership is the aggregate percentage of shares owned by institutions. Fund ownership is the aggregate percentage of shares owned by mutual funds and investment advisers. Bank (Insurance) [Pension] ownership is the aggregate percentage ownership by banks (insurance companies) [pension funds and university endowments]. Herfindahl index is a measure of institutional ownership concentration calculated as the sum of squared percentage ownership of each institution. Percentage Funds is defined as fund ownership divided by institutional ownership. Targets gives the number of hostile acquisition attempts in the sample. The numbers in parentheses are z-statistics which are obtained using robust standard errors. The dependent variable is set equal to 1 if an announced takeover target is successfully acquired by the hostile bidder and set to 0 otherwise. The sample includes all takeover activity from 1985-1994 as reported in Comment and Schwert (1998) . Pill equals one if the target had a pill in place and zero otherwise. Cash offer equals one if the bid was for all cash, and zero otherwise. Auction equals one if there were multiple bidders for the firm, and zero otherwise. Toehold equals the percentage of shares that the bidder owns in the target as of the date the bid is announced. Premium is the highest premium offered for the target by the hostile bidder measured relative to the target's stock price 20 trading days before the announcement of the bid. Institutional ownership is the aggregate percentage of shares owned by institutions. Fund ownership is the aggregate percentage of shares owned by mutual funds and investment advisers. Bank (Insurance) [Pension] ownership is the aggregate percentage ownership by banks (insurance companies) [pension funds and university endowments]. Herfindahl index is a measure of institutional ownership concentration calculated as the sum of squared percentage ownership of each institution. Percentage Funds is defined as fund ownership divided by institutional ownership. The numbers in parentheses are z-statistics which are obtained using robust standard errors. Completed in the last row gives the number of takeovers completed in the regression. In Panel B, the Change variables represent the change in ownership level (or concentration for Herfindahl Change) from the quarter that the takeover is announced to the following quarter. If institutions are selling, the Change variable is negative.
Panel A:
(1) (2) (3) (4) (5) (6) (7) The dependent variable is set equal to 1 if a takeover attempt is announced for a firm in a given quarter and set to 0 otherwise. The sample includes all takeover activity from 1985-1994 as reported in Comment and Schwert (1998) . The control sample includes all exchange listed firm quarters from 1985-1994. All specifications include annual dummies as well as dummies for three of the four quarters to account for seasonality. ROE is defined as net income divided by equity. Sales growth is the growth rate in sales this quarter based on the sales in the same quarter of the previous year. Size is stockholder equity deflated into 1994 dollars using the CPI. Book to Market is defined as book assets / (book assets -book equity + market equity). Cash is defined as cash plus marketable securities. Debt / Equity is (long term debt + short term debt) / equity. Prior Returns is the compounded raw returns for the previous 12 months. Trade Liquidity is the average daily volume divided by shares outstanding for the period 2 quarters prior. Institutional ownership is the aggregate percentage of shares owned by institutions. Fund ownership is the aggregate percentage of shares owned by mutual funds and investment advisers. Bank (Insurance) [Pension] ownership is the aggregate percentage ownership by banks (insurance companies) [pension funds and university endowments]. Herfindahl index is a measure of institutional ownership concentration calculated as the sum of squared percentage ownership of each institution. Percentage Funds is defined as fund ownership divided by institutional ownership. Lagged variables are measured as of quarter t-2, where t is the quarter where the takeover is announced. Difference variables are the quarterly change in the variables from quarter t-2 to t-1. The numbers in parentheses are z-statistics which are obtained using robust standard errors.
(1) (2) (3) (4) (5) (6) (7) 
